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Project Planning Area: 
Location: See the following maps: Long lake property boundary map (fig I), USGS Map 
of Long Lake (fig 2), and Aerial Photograph of Long Lake (fig 3). The area surrounding 
Long Lake is flat in topography and approximately 5.6 miles southwestern edge of St. 
James proper on highway 4. 
Environmental Resources Present: Several areas surrounding long lake are considered 
wetlands and should not be disturbed by development (fig 4). The Watonwan River runs 
near the south~t~ shore of Long Lake and is the only significant flood plain area (fig 
5) near Long Lake residents. The flood plain area near the Watonwan River should not 
have any sewage treatment systems built there in case of flooding which would therefore 
cause sewage contamination of the Watonwan River. Care should be taken to limit the 
impact on the river (fig 5). No historic sites were observed near Long Lake and the 
presence of endangered species was not determined. The major resources near Long Lake 
are: Long Lake itself, groundwater, farmland, and some forested area. See Appendix I 
and table 2 for drinking well locations and depths. 
Growth Areas and Population Trend~: The population of Watonwan county is declining 
as a whole, roughly 0.2% per year(~ 30 people per year) as based on data from the U.S. 
census (fig 6). However, the population of Long Lake residents does not follow the 
Watonwan County negative decline. The Long Lake population is increasing at a rate of 
approximately one home per year (fig 7). This trend is not surprising, because of the 
tremendous desire for people to own lake shore homes in Minnesota. If l house were built 
each year on Long Lake, a 20 house increase would be expected in the next twenty years, 
so for planning purposes approximately 20 new homes will be built on Long Lake by 2020 
(~ 24% population increase). 
Existing Facilities: 
Long Lake: Currently, wastewater from permanent and seasonal homes on Long Lake (fig 
1) has been treated in individual sewage treatment systems (ISTS). System types vary 
dependent on lot size, soil type, and ground water elevation. Typical septic systems for 
Long Lake residents are drainfields (75%) or holding tanks (11 %) (table 1). Only 29 % of 
the ISTS have been upgraded within the last five years and are probably the systems in 
Svl"" 
compliance (table 2) leaving approximately 71 % of the remaining ISTSAof compliance. 
Inspection of all ISTS on Long Lake have not been conducted, but the majority of the 
ISTS are believed to be out of compliance with MN 7080. Thus, updated sewage 
treatment systems are needed for the property owners sur:ounding Long Lake. Leaking 
sewage treatment systen;::. could lead to groundwater contamination, surface water 
contamination, and destruction of natural resources. In March of 1999, an environmental D\.l.:; c 1 ,\ ',,., ;.__: 
service ahd 1,ewage district was formed for Long Lake. A centralized or clustered sewage 
treatment system with centralized operation and maintenance is desired so the sewage 
treatment systems remain adequately maintained and comply with MN 7080. 
St. James WW faciHty: 
Condition: The St. James wastewater treatment facility is located northeast of Long Lake 
(fig 8) with a potential hoo~ up onnection at the southwestern comer of St. James (fig 8) 
near memorial park, approxi:nately 5.6 miles from Long Lake on Highway 4. The St. 
James wastewater treatment lt ;ility was built in 1991 and was designed by Bonestroo, 
Rosene, Anderlik, and Assoc ;a, "· inc. of St. Paul, Minn. sota. This facility contains: a 
mechanical bar screen, grit removal system, wet well, two primary clarifiers, six aeration 
tanks, two final clarifiers, an aeration basin, a polymer addition system, one primary 
anaerobic digester, one sludge storage tank, and a chlorination/dechlorination system. 
Plant design criteria and permit levels are located in the MPCA water quality division 
National Pollutant Discharge Elimination System (NPDES) and State Disposal System 
(SOS) Permit MN 0024759 t,ippendix 2)-and monthly and yearly flows are located in 
table 3. The design BODS is 143 mg/I, the capacity of the plant is 1.5 MG storage with a 
maximum peak flow design of 6.2 MGD and average design flow of2.96 MGD. 
Currently average flows are approximately 2 MGD. Sufficient room is available for 
added customers to the St. J, 11es v astewater plant. Effluent from this facility is 
continuously discharged into St. James Creek located directly northeast of the facility. The 
St. James Sewage Treatment plant has received several commendations from the MPCA 
for reaching treatment goals. 
Financial Status of St. James WW plant: As of December 31, 1998 $4. 9 million dollars 
was available to the St. James wastewater treatment plant. Reserve accounts require 
$32,600 per year and at the end of 1999 $300, 000 will be in this account. The plant 
charges $1 .45 to treat 1000 gallons, $0.85 per customer per month for debt replacement, 
and $2.00 per month for administration and billing. 
Need for the Project: 
It is well known that failing septic systems are cause for groundwater contamination and 
surface water contamination. Currently local governments and state agencies are trying to 
remedy this problem. Current standards require septic systems to be inspected before 
future building or renovations can occur. The residents of Long Lake in Watonwan 
_County are aware of the current state of septic systems and realize how important it is to 
have a properly working septic system. Based on a survey of Long Lake residents 
(appendix 3) the average age of septic systems was 11.6 years (table 4). The life of a 
septic system is roughly 10 to 20 years. Based on the average age of septic systems and 
o/ lot width zoning laws (150 ft width) (fig 9) most septic systems surrounding Long Lake 
are out of compliance and are probably leaking and contaminating the groundwater and 
surface water. The following report determined the feasibility and cost-effectiveness of 
several sewer options for the residents s~rrounding Long Lake. 
Health and Safety: Rules that regard to the health and safety of septic systems are located 
in the Watonwan County Zoning Ordinances, Minnesota State Chapter 115 and 145 A, 
and Minnesota Rules Chapter 7080. These rules state that septic systems must not leak 
and that a minimum lot width of 150 feet is required before any additions or improvements 
----- ·--····---·- - - . ____ .. __ ·-- -······ . . . - - --- .. ... . . . . ---
are made to recreational use lake l(?tS._ Unsewered systems must be 100 feet from the high 
water mark and 35 feet from the road right of way. Sewered systems must be 75 feet from 
the high water mark and 35 feet from the road right of way. Any discharge of sewage into 
a ISTS must be located a minimum of 3 feet above bedrock and or groundwater. 
Growth: The Long Lake population is increasing at a rate of approximately one home per 
year (fig 7). For planning purposes approximately 20 new homes will be built on Long 
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Lake by 2020 (~ 24% population increase). Areas of suspected growth are located in the 
second tier of Long Lake at the northwest corner of the lake and also on the south side of 
the lake on the Downs family farm. Approximately 12, 150 foot wide lots could be plotted 
on the Downs lakeshore property and more than 12 lots could be added to the second tier 
(fig 10). 
Alternatives Considered: 
Description: 
l) Connection of Long Lake residents to St. James sewer 
2) Cluster systems containing constructed wetlands and drainfields 
3) Centralized pond system 
4) ISTS 
Design Criteria: Estimated flows for gravity fed systems are based on l 00 gpcd for 
permanent residents connected to a gravity system and 80 gpcd for seasonal residents. 
Estimated flows for pressurized systems are based on 75 gpcd for both seasonal and 
permanent residents. Based on a survey of Long Lake residents (table 1) 67% are 
}P',£1"0.\ 
permanent residents and 33%1\and on average 2.3 residents per home (table 4) with 83 
homes currently on the lake and a projected estimate of 20 new homes on Long Lake in 
the next 20 years for a projected estimate of 103 homes on Long Lake. The average 
BODS is estimated at 150 mg/I. 
Estimates of Gravity Flow (Year 2020): 
= {100 X 0.67 X 103 X 2.3) + (80-x 0.33 X 103 X 2.3) 
= 15, 872 gpd (permanent residents)+ 6,254 gpd (seasonal residents) 
= 22,126 gpd in the year 2020 
Estimates of Pressurized Flow (Year 2020): 
= (75 X 103 X 2.3) 
= 17, 768 gpd (permanent and seasonal residents) 
= 17, 768 gpd in the year 2020 
Map - Schematic Layout: 
See Figure 11 for suitable sewage treatment areas as based by Soil Conservation 
Service maps. 
See Figure 12 for proposed sewer line from Long Lake to St. James 
See Figure 13 for proposed locations for wetland and drainage field treatment 
systems. 
See Figure 14 for centralized pond locations 
Environmental Impacts: The three environmentally sensitive areas are: Long Lake, 
groundwater, wetlands, and the Watonwan River. 
Land Requirements: Approximately 10 acres of land would be sufficient for all of the 
above land treatment methods. No land would be required for the pipeline to St. James, 
because all pipes would be placed in the road easement. 
Cost Estimates: 
See Tables 5 and 6 for cost of sewer line from Long Lake to St. James 
See Tables 7 and 8 for cost of wetland and drainage field treatment systems. 
See Tables 9 and 10 for cost of centralized pond system 
Advantages/Disadvantages: 
4 
St. James: The pipeline to St. James is the most desired by Long Lake residents (tableJlJ 
and would probably last the longest out of all alternatives mentioned, but is the most 
/ 
expensive of all alternatives studied. The high cost is due to the large diameter pipe 
required for gravity sewer flow to the St. James wastewater treatment center. However, 
there is potential future cost decreases by future residents connecting into the pipeline. 
Communal Constructed Wetlands and Drainfield: This is probably the least desirable 
for Long Lake residents (table 4). Constructed wetlands require a septic tank to remove 
solids, wetland, and drainfield. By having both a wetland and drainfield, the costs 
significantly increase with this treatment option. Also, this technology is new and is still 
being tested for effectiveness. 
Centralaed Pond Treatment: This option was less desired by Long Lake Residents than 
individual sewage treatment systems (table 4), but is the most cost effective of the studied 
alternatives. An advantage to the pond system is that it is very stable and less susceptible 
to shock loadings. The disadvantage to a pond system is that it is not aesthetically 
pleasing to residents and may emit odors. 
lndividiual Systems (ISTS): ISTS systems are not recommended for residents around 
Long Lake, because of the small lots and limitations of drainfield sites. Storage tanks 
would be the only other option and would severely limit water usage by permanent 
residents. 
Proposed Project (recommended alternative) 
Project Design: 
Treatment: Three communal drainfields located on triplicate 3 acre plots of land 
(fig 15). The system will be sized to allow for alternate year usage. The series of 
drainfields at each treatment location will be used on alternate years, so neither 
drainfield would be stressed. New septic tanks would be installed at each 
residence or newer existing tanks could be.tested for leaks and used if no leaks 
were found. 
Pumping Stations: Small pumping stations would be located at each residence to 
pump the sewage from septic tanks to a centralized holding tank where it would 
then be discharged into a communal drainfield. 
Collection System Layout: See figure 15 for locations of communal drainfields 
Cost Estimate: See Tables 11 and 12 for cost of communal drainfields 
Conclusions and Recommendations: The communal drainfield is the most cost effective of all of 
systems studied. Without government subsidy, the cost per resident per month would be 
approximately $85. This estimate is rather high and would be considerably decreased with the help 
of government grants. Drainfields are proven wastewater treatment systems and because the 
systems are communal, upkeep of the drainfield and septic tanks would be performed by a licensed 
professional and therefore, the life of the systems would be increased and protection of natural 
resources would be insured. 

Table 1: 
Dwelling Units Number Percent Surveyed 
Houses 43 68.3% 
Cabins 15 23.8% 
Trailer 4 6.3% 
Blank 1 1.6% 
Build in 5 Years Number Percent Surveyed 
Yes 10 15.9% 
No 52 82.5% 
Blank 1 1.6% 
Sell w/in 5 Years Number Percent Surveyed 
Yes 3 4.8% 
No 57 90.5% 
Blank 3 4.8% 
Permanent Resident Number Percent Surveyed 
Yes 42 66.7% 
No 21 33.3% 
Sewage Treatment System Number Percent Surveyed 
Drainfield 47 74.6% 
Mound 4 6.3% 
Holding Tank 7 11.1% 
Privy 3 4.8% 
Blank 2 3.2% 
Lake Water Quality Number Percent Surveyed 
Excellent 5 7.9% 
Good 28 44.4% 
Fair 23 36.5% 
Poor 7 11.1% 
Total# of Long Lake Residents Included in Survey: 141 
Total# of Surveys Returned: 63 
Table 2: 
Well Information 
Lot ID Last Name First Name Septic Upgrade Unique# Depth (ft) DTW (ft) Date 
58 Anderson Clifford 
82 Anderson James 
50 Benson Jeffrey 
49 Brudelie/Wiederhoft Diane/Dale 
87 Dahl Joseph 5/17/94 131129? 200 30 7/21/79 
5 Deegan James 
19 Deegan, et. al James 
20 Deegan, et. al James 
24 Downs Richard 131168? 184 40 2/8/77 
70 Downs Richard 
65 Downs Richard 
56 Downs Richard 
14 Downs Richard 
57 Downs Richard 
4 Downs Family Farms 
33 Doyle John 6/1/94 
43 Engelking Ernest 8/28/96 
41 Faber Randall 
60 Finnestad Vernon 
72 Flohrs Richard 
51 Freitag William 10/15/96 
86 Friesen Bruce 110953 196 40 5/23/77 
26 Goldschmidt Gary 513080 52 37 6/22/92 
27 Goldschmidt Kim 
, 
47 Greig Curtis 
21 Grosklags Loretta 
11 Hammer Luverne 
16 Hansen Larry 
18 Hanson Lennis 471815 166 ? 6/21/91 
76 Heidi Danny 455935 71 34 11/3/88 
69 Henderson Muriel 
7 Howe Audrey 
36 Howe Audrey l 0/4/1995 (2 houses) 131160 68 44 12/24/76? 
75 Hultgren Joel 
45 Jass Carl 
74 Jensen John 6/29/98 471844 76 35 8/29/91 
95 Jensen Leonard 
37 Jeppson Steve 6/17/98 
30 Johnson Mery In/Lester 
64 Johnson J. Henry 
63 Johnson J. Henry 
59 Johnson Gary 9/5196 
92 Johnson Joyce 
55 Jorgenson Howard/John 7/7/97 
73 Julian Thomas 
71 Jurgemeyer Vernon 10/15/96. 579825 61 35 8/9/96 
Table 2: 
Well Information 
Lot ID Last Name First Name Septic Upgrade Unique# Depth (ft) DTW (ft) Date 
40 Kamleiter Marlene 
17 Knickrehm Harold 215065 162 50? 8/16/73 
62 Krenz Valarious 
44 Kruse Betty 9/8195 108288? 59 48 11/27/77 
84 Linn/Enwall Laura/Carol 160502 74 35 9/19/79 
54 Lofgren Elvin 
85 Mace Terry 553988 196 42 11/11/94 
98 Menssen Beverly 511453? 172 51 6/29/90 
15 Miest John 
66 Mohlenbrock Bradley 10/29/96 
34 Mueller Thomas 
93 Neisen Urban 
83 Nelson Timothy 6/19/96 113027 80 34 9/24/75 
29 Nelson Kirby 
61 Nelson Gerald 
13 Neuman Terry 
89 Nordby Merwyn 
39 Nordstrom Paul 
46 Nordyke Steven 
101 Oldenburg Marylou 
78 Olenius Curtis 
31 Olson Leland/Sharon 9/29/95 
100 Olson Suzann 
88 Onnen Juanita 
99 Ormsby State Bank 
80 Overson Lanny 
81 Overson Lanny 
28 Peterson Selma 
91 Runge Dale 6/23/97 
22 Runge Mark 12/31/96 579808 53 45 6/1/96 
25 Sawatzky Jerry 
79 Sawyer David 215068? 80 35 ? 
35 Schiltz Michele 
32 Schroeder Dwayne 
67 Schutz Gary 9/9/96 504580 200 46 4/27/90 
53 Shellum Amos 9/12/97 586027 60 43 817196 
68 Shiflet Ronald 
42 Sing Willis 5/26/94 488123 171 45 2/27/92 
77 Skow Phillip 
9 Smith Henry 
l StateofMN 
8 State of MN 
IO Style Vincent 
94 Swanson Audrey 6/9/94 107152 181 60 6/15/76 
97 Teigum Al 5/28/97 
23 Tric~el Glenn 9/27/95 
12 Walter John 
Table 2: 
Well Information 
Lot ID Last Name First Name Septic Upgrade Unique# Depth (ft) D1W (ft) Date 
2 Watonwan County 
102 Wenstrom Evelyn 
3 Wenstrom Evelyn 
38 Westman Steve 131161 69 40 12121n6 
48 Westman Todd 
90 White Guy 7/29/94 
52 Williams Lucille 8/7/96 
96 Wolner Gary 
Table 3: 
\'(\,\) J 1:i-1 .\ ,:0"-/ ~-
Monthly and Yearly WW Flows at the St. James WW Plant in MGp' cf 
1994 1995 1996 1997 1998 1999 
January 30.428 29.026 32.321 28.241 26.290 28.240 
February 27.738 27.083 33.447 27.980 25.890 27.470 
March 38.221 41.269 35.248 47.100 38.690 31.352 
April 44.782· 49.341 37.389 46.440 47.120 46.319 
May 43.951 46.154 39.734 40.910 36.545 40.748 
June 39.987 39.970 52.197 40.410 32.357 36.642 
July 36.436 40.530 36.182 44.170 30.243 37.837 
August 38.689 42.340 38.730 36.830 32.090 
September 32.818 31.373 32.289 30.220 28.846 
October 33.063 32.744 29.993 28.860 29.230 
November 29;359 31.623 31.560 25.790 26.720 
December 29.421 28.822 30.239 26.145 26.630 
Table 4: 
Statistics Individual Communal Drainfields St. James 
Average 2.4 3.2 
StDev 1.4 1.2 
Mode 1.0 4.0 
Median 2.0 3.0 
Minimum 1.0 1.0 
Maximum 5.0 5.0 
1 : Best Option 
5: Least Favorable Option 
Total# of Long Lake Residents Included in Survey: 141 
Total # of Surveys Returned: 63 
1.8 
1.3 
1.0 
1.0 
1.0 
5.0 
Pond Cost per month ($) 
2.9 33.6 
1.2 15.6 
2.0 35.0 
3.0 35.0 
1.0 0.0 
5.0 55.0 
Sanitary Sewer: 
Item . Unit 
8" Sewer ,cl!' 'Ii~ LF 
'9.-}RJ,0 -1,--::0 l} · Manholes Each 
Wyes '?. Each 
Pump Stations Each 
Street Repair LF 
Estimated Construction Costs 
Contingencies (20 %) 
Table 5: 
Unit Cost 
$ 25.00 
$ 1,500.00 
$ 100.00 
$40,000.00 
$ 20.00 
Engineering - Basic Services (6.3%) 
- Construction (6.3%) 
Legal, Fiscal and Administration (2%) 
TOTAL ESTIMATED PROJECT COST 
Quantity 
44863 
112 
100 
3 
300 
Total Cost 
$ 1,121,575 
$ 168,000 
$ 10,000 
$ 120,000 
$ 6,000 
$ 1,425,575 
$ 285,115 
$ 89,811 
$ 89,811 
$ 28,512 
$ 1,918,824 
+ '°(\c:::o\(- '? 
Table 6: 
Estimated Cost Per User for Connection to St. James 
1 EDU (100 gpd x 2.3) 
Number of Current EDU 
230 gpd 
83 
20 % Increase Potential EDU 
Assessment for Collection System 
100 
Estimated Project Cost 
Estimated Annual O,M,R 
D\1-) i'l'clAt\., re p:,...:<-s 
Assessment Per EDU 
$1,918,824 
$ 12,000 
$1918824/100 
= $ 19,265 
Assume Assessment Term of 20 years at 7% interest 
A/P 0.09439 
Annual Cost I c; ,8,£ 
Assessment=0.09439 x-s521 $ 1,818 
O,M,R: $10 per month/E-DU.. $ 120 
Total $ 1,938 
Monthly Cost $ 162 
Off'. f2-_ iJ_ D\,i=,. -- r:,;-_:t_f,',t '? 
Table 7: 
Constructed Wetlands: 
Item Unit Unit Cost Quantity Total Cost 
4" Force Main LF $ 12.00 24445 $ 293,340 
Home Pump Stations Each $ 500.00 100 $ 50,000 
Grinder Pump Each $ 5,000.00 3 $ 15,000 
Wyes Each $ 100.00 100 $ 10,000 -, .-<' 
Septic Tanks Each $ 1,500.00 100 $ 150,000 , . iJ,, \,\' ': 1' ')I 
Drainfield Excavation and Piping Home $ 1,500.00 100 $ 150,000- l' , 1 , l' ~ 
,·.Q.? Land Acre $ 1,500.00 10 $ 15,000 0-r:'~ . 
Constructed Wetland Cost Home $ 4,000.00 100 $ 400,000 
Street Repair LF $ 20.00 300 $ 6,000 
Estimated Construction Costs $ 1,089,340 
Contingencies (20 %) $ 217,868 
Engineering - Basic Services (6.3%) $ 68,628 
- Construction (6.3%) $ 68,628 
Legal, Fiscal and Administration (2%) $ 21,787 
TOTAL ESTIMATED PROJECT COST $ 1,466,252 
'~ \. ~ 
V·J ~· 
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Table 8: 
Estimated Cost Per User for Communal Wetlands and Drainfields 
1 EDU (75 gpd x 2.3) 
Number of Current EDU 
173 gpd 
83 
20 % Increase Potential EDU 
Assessment for Collection System 
100 
Estimated Project Cost 
Estimated Annual O,M,R 
Assessment Per EDU 
$1,466,252 
$ 12,000 
$1466252/100 
= $ 14,721 
Assume Assessment Term of 20 years at 7% interest 
NP 0.09439 
Annual Cost 14,7'6-\ 
Assessment=0.09439 x ~ $ 1,390 
O,M,R: $10 per month $ 120 
Total $ 1,510 
Monthly Cost $ 126 
Table 9: 
Pond System 
Item Unit Unit Cost Quantity Total Cost 
4" Force Main LF $ 12.00 17935 $ 215,220 
Pump Stations Each $ 40,000.00 3 $ 120,000 
Wyes Each $ 100.00 100 $ 10,000 
Septic Tanks Each $ 1,500.00 100 $ 150,000 
Excavation and Embankment Pond $ 70,000.00 1 $ 70,000 
Control Structure and Piping Pond $ 80,000.00 1 $ 80,000 
Outfall Piping LF $ 25.00 1320 $ 33,000 
Synthetic Liner Pond $133,000.00 1 $ 133,000 
Rip Rap Pond $ 60,000.00 1 $ 60,000 
Land Acre $ 1,500.00 10 $ 15,000 
Fencing/Seeding/Mower Pond $ 30,000.00 1 $ 30,000 
Gravel Road LF $ 6.00 5000 $ 30,000 
Street Repair LF $ 20.00 300 $ 6,000 
Estimated Construction Costs $ 952,220 
Contingencies (20 %) $ 190,444 
Engineering - Basic Services (6.3%} $ 59,990 
- Construction (6.3%) $ 59,990 
Legal, Fiscal and Administration (2%) $ 19,044 
TOT AL ESTIMATED PROJECT COST $ 1,281,688 
Table 10: 
Estimated Cost Per User for Centralized Pond System 
1 EDU (75 gpd x 2.3) 
Number of Current EDU 
20 % Increase Potential EDU 
Assessment for Collection System 
Estimated Project Cost 
Estimated Annual O,M,R 
Assessment Per EDU 
173 gpd 
83 
100 
$1,281,688 
$ 12,000 
$1281688/100 
= $ 12,868 
Assume Assessment Term of 20 years at 7% interest 
A/P 0.09439 
Annual Cost l7\ b¼' 
Assessment=0.09439 x ~1 
O,M,R: $10 per month 
Total 
Monthly Cost 
$ 
$ 
$ 
$ 
1,215 
120 
1,335 
111 
Table 11: 
Communal Drainfields: 
Item 
4" Force Main 
Home Pump Stations 
Wyes 
Septic Tanks 
Drainfield Excavation and Piping 
Land 
Street Repair 
Estimated Construction Costs 
Contingencies (20 %} 
Engineering - Basic Services (6.3%} 
Unit 
LF 
Each 
Each 
Each 
Home 
Acre 
LF 
- Construction (6.3%} 
Legal, Fiscal and Administration (2%f 
TOTAL ESTIMATED PROJECT COST 
j· 
\~-
,'> _ ....; 
- . n '·..J-1_., 
',l i .... 
. r\6", v 
~I ., 
Unit Cost 
$ 12.00 
$ 500.00 
$ 100.00 
$ 1,500.00 
$ 2,000.00 
$ 1,500.00 
$ 20.00 
Quantity 
22795 
100 
100 
100 
100 
10 
300 
Total Cost 
$ 273,540 
$ 50,000 
$ 10,000 
$ 150,000 
$ 200,000 
$ 15,000 
$ 6,000 
$ 704,540 
$ 
$ 
$ 
$ 
$ 
140,908 
44,386 
44,386 
14,091 
948,311 
Table 12: 
Estimated Cost Per User for Communal Drainfields 
1 EDU (75 gpd x 2.3) 
Number of Current EDU 
173 gpd 
83 
20 % Increase Potential EDU 
Assessment for Collection System 
100 
Estimated Project Cost 
Estimated Annual O,M,R 
Assessment Per EDU 
$ 948,311 
$ 12,000 
9..fi, 2>11 
$4 26 I 00/100 
= $ 9,521 
Assume Assessment Te·nn of 20 years at 7% interest 
A/P 0.09439 
Annual Cost 
Assessment=0.09439 x 9521 
O,M,R: $10 per month 
Total 
Monthly Cost 
$ 
$ 
$ 
$ 
899 
120 
1,019 
85 
Table 13: 
Clothes Washer Number Percent Surveyed 
Yes 44 69.8% 
No 17 27.0% 
Blank 2 3.2% 
Dishwasher Number Percent Surveyed 
Yes 31 49.2% 
No 30 47.6% 
Blank 2 3.2% 
Water Softener Number Percent Surveyed 
Yes 42 66.7% 
No 19 30.2% 
Blank 2 3.2% 
Whirlpool Number Percent Surveyed 
Yes 4 6.3% 
No 57 90.5% 
Blank 2 3.2% 
Garbage Disposal Number Percent Surveyed 
Yes 20 31.7% 
No 41 65.1% 
Blank 2 3.2% 
Humidifier Number Percent Surveyed 
Yes 1 1.6% 
No 60 95.2% 
Blank 2 3.2% 
Total# of Long Lake Residents Included in Survey: 141 
Total# of Surveys Returned: 63 
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